cos A +cosB+cos C= \ﬁ sin-g

. Consider the following statements;

[2014-1]

1. There exists no triangle ABC for which sin 4 + sin B =sin C.

2. [Ifthe angle of a triangle are in the ratio 1 : 2 : 3, then its sides
will be in the ratio 1:4/3 : 2.

Which of the above statements is/are correct?

(a) 1 only (b) 2only
{¢) Both1and2 (d) Neither 1 nor 2
. If A+ B+ C=m, then what is cos (4 + B) + cos C equal to?
[2014-1]
(a) 0 (b) 2cosC
(¢) cos C—sinC (dy 2sinC

. Inatriangle ABC, c =2, A=45° a = 2:/2 , than what is C equal

to? [2014-11]
(a) 30° (b) 15°
(c) 45° (d) None of these
. In a triangle ABC, sin A — cos B = cos C, then what is B equal to?
[2014-11}
(@) n (b) n3
(c) =2 (d) w4

. In a triangle ABC, a = (1 +~"§) cm, b =2 cm and angle C = 60°.
Then the other two angles are J2015-1
(a) 45°and 75°

(¢) 105° and 15°

(b) 30° and 90°
(d) 100° and 20°
A
. Ifa, b, c are the sides of a triangle ABC, then a® +bF —cP where
p>1.is J2015-11)
(a) always negative
(b) always positive
(¢) always zero
(d) positive if 1 < p < 2 and negative if p > 2

Consider the following for the next two (02) items that follow:
Consider a AABC m which

[2016-1]

iz

8.

2]

10. Consider the following for triangle ABC:

11,

What is the value of sin % sin %sin & e

1
® 7 ()

1
D 3 4

8 16
What is the value of

(A+B) [B+C) [C+A)
cos cos cos 3z
2 2 2

(B)

b | —

(d) None of the above

Consider the following statements: [2016-1]

1. IfABC is an equilateral triangle, then 3tan(A + B) tan C =1.

2. 1If ABC is a triangle in which A = 78°, B =66°, then
tan (.{B‘_ + C] < tanA

3. IfABC is any triangle, then tan (A—;EJ sin [%] < cos [%J

Which of the above statements is/are correct?

{@) 1 only (b) 2 only

(¢) land2 (d) 2and3

[2017-1f

(2] (8
(%)}

3. sin(B+C)=cosA

4, tan(B+C)=-cotA

Which of the above are correct?

(@) land3 (b) land2
{¢) land4 (d) 2and3

In a triangle ABC, a — 26 + ¢ = (). The value of cot(%) cot [%) is
[2017-11}

(a) (b) 3

Rw e

(e) @ 1



21.

What is 4B equal to?
12. In triangle ABC, if '-““2 Ao B C L) b o isngle = [2020-1 & 11}
i cos” A+ cos” B+ cos’ C [2017-11] (PI i 9’2)5“19 (Pz = 62)0059
: S () ——
(a) right-angled (b) equilateral peos + gsind peosd + gsing
i
(c) isosceles (d) obtuse-angled 5 ( e gz) 5in® [p2 ~¢ ) 080
' 2 2 e R
13, Inatriangle 4BCifa=2,b=3 andsin A= 3 then what is angle gecos@ + psind gcosO + psind
B equal to? [2018-1] 22, Consider the following statements : [2020-1 & IT]
(@) :"E ' () g (1) If ABC is a right-angled triangle, right-angled at A and if
A 1
sinB = — | then cosec C =3
n i 3
(c) 3 4 =
6 (2) Ifb cosB =c cosC and if the triangle ABC is not right-angled,
14, Ifx, x —y and x + y are the angles of a triangle (not an equilateral then ABC must be isosceles.
tﬁ:nglﬁ) such ]that tan (x - y), tan x and tan (x +y) are in GP, then Which of the above statements is/are correct?
what is x equal to? 2018-1)
i I 4 (a) (1)only {b) (2) only
n T
(@) : (b) 3 (¢) Both (1) and (2) {d) Neither (1) nor (2)
2 . 23, Consider the following statements : [2020-1&1T]
(e e (1) Ifin a triangle ABC, 4 = 2B and b = c, then it must be an
15. ABC is a triangle inscribed in a circle with centre O. Let ctacngd e
o= ZBAC, where 45° < o < 90°. Let p = ZBOC. Which one of (2) There exists no triangle 4BC with
the following is correct? 2018-1
5 ey A=40° B=65"and ¢ = sin40°cosecl5°
53 i ; i ¢ _
Gy e B 2 __’_‘_‘1“7& ( b} e B e m2 a- Which of the above statements is/are correct?
BE - i (@ (1)only (®) (2)only
@ cosp= 2ta.n;1 @ Enb s (c) Both (1) and (2) (d) Neither (1) nor (2)
+ tan™ o
g ! A 24. The sides of a triangle are m, n and 'm* +n* + mn. What is the
16. If 4+ B+ C=180°, then what is sin 2.4 — sin 2B — sin 2C equal to? sum of the acute angles of the triangle? [2021-1}
428 A 15 EHEAD (@ 45°  (B) 60° () 15 (d) 90°
(@) —4sinAsin Bsin C (b) —4cosAsinBcosC 25. What is the area of the triangle ABC with sides @ = 10 cm,
(¢) —4cosAcosBsinC (d) —4sin 4 cos Bcos C ¢ =4 cm and angle B = 30°? f2021-1f
17. If the angles of a triangle ABC are in the ratio 1: 2: 3, then the (a) 16 cm? (B) 12 em?
corresponding sides are in the ratio [2019-1] (¢) 10cm? {d) 8cm?
@ 123 @ 321 (0 1132 @ 1342 26. In a triangle ABC, sind — cosB — cosC = 0. [2022-1
18. If the angles of a triangle ABC are in AP and b : ¢ = /3 :+/2 , then What is angle B equal to?
what is the measure of angle A? [2019-11] (@ % ®) g (©) ; @ —g-
0
(@) 30° (b) 45° (c) 60° ) n7s 27. Let a, b, ¢ be the lengths of sides BC, CA, AB respectively of a
19. If angle C of a triangle ABC is a right angle, then what is fisngle A5CItp by e periteringii ¢ e U0l e wlangle,
tand + tanB equal to? [2019-11] then what is p(p— 2a)1au£ 2) equal t0? 2022-1
237 2 2 :
a-b 2 9% x @ ¢ (b) 2q () 3q (d) 4q
(@) o ] e () - (d)
28. Inatriangle ABC,a=4,b=3,c=2. f2022-11f
Consider the following for the next two (02) items that follows: What is cos3C equal to?
ABCD is a trapezium such that 4B and CD are parallel and BC is 7 11 7 11
: = = = ch= {a) —— —— ) — @ —
perpendicular to them. Let Z4DB =0, ZABD =, BC=p and 4 128 128 64
20. Consider the following : [2020-T & 1I] | Copsider the following for the next two (02) items that follow:
(1) AD sin = AB sino (2) BDsin®=ABsin(8+o) The perimeter of a triangle ABC is 6 times the AM of sine of angles of the
Which of the above is/are correct? triangle. Further BC = ‘ﬁ and C4A = 1.
(@ (1yonly ®) (2)only 29. What is the perimeter of the triangle? {2023-1}
(©) Both (1) and 2) (@) Neither (1) nor (2) ® 310 B2 S B8 50 B
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30. Consider the following statements: J2023-1]
1. ABC s right angled triangle
2. The angles of the triangle are in AP
Which of the statements given above is/are correct?
(a) 1 only (b) 2 only
{c) Both 1 and?2 {d) Neither 1 nor 2
Consider the following for the next two (02) items that follow:

In the triangle ABC, a® + b* + 2 = ac + [3be

31. What is the nature of the triangle? J2023-1f
(a) Equilateral
(b) Isosceles
(c) Right angled triangle
(d) Scalene but not right angled

32. If ¢ =8, what is the area of the triangle? [12023-1
@ a3 () 65 (c) 83 @ 1243

Consider the following for the next two (02) items that follow:
1
In a triangle POR, P is the largest angle and cos P = 3 Further the in-

circle of the triangle touches the sides PO, OR and RP at N, L and M
respectively such that the lengths PN, OL and RM are n, n + 2, n + 4
respectively where  is an integer.

Consider the following for the next two (02) items that follow:
The angles A, B and C of a triangle ABC are in theratio 3 : 5 : 4.

35. What is the value of & + b +/2¢ equal to ? [2023-11]
(@) 3a (b) 2b (c) 3b (d) 2e
36. What is the ratio of @® : b : ¢ ? [2023-11]
(@) 2:2+ 43 :3 &) 202=43 2
(©) 2:2+ 43 :2 @ 2:2—- 3 :3
37, ABCisatrianglesuch thatangle C=60°, then whatis <284 + 0088
cos[ &8 ]
2
equal to? 2024-1
yo=— i}
2 b ) 1 o i
(@) (b) V2 (c) (d) =

38. Inatriangle ABC, AB = 16 cm, BC =63 em and AC = 65 cm. What

is the value of cos 24 + cos 2B + cos 27 [2024-11
@ -1 (b) 0 (© 1 @ 18
65
39. Consider the following statements; [2024-1]

1. In a triangle ABC, if cotd-cotB-cotC > 0, then the triangle is
an acute angled triangle.

2. In atriangle 4BC, if tanA4-tanB-tanC = 0, then the triangle is
an obtuse angled triangle,

Which of the statements given above is/are correct?
(a) 1only (b) 2 only
(c) Both 1 and2 () Neither 1 nor 2

6. (b) 7. (¢) 8. () 9. (b) 10. (b)
16. (d) 17. (0) 18. (d) 19. (d) 20. (c)
26. (d) 27. (d) 28. (a) 29. (¢) 30. (c)
36. (a) 37. (0 38. (4) 39. (a)

always greater than the length of the third

33. What is the value of n7 [2023-1]
(a) 4 (b) 6 (c) 8 (d) 10
34. What is the length of the smallest side? [2023-1]
(a) 12 (b) 14 (c) 16 (d) 18
1) 2. (@) 3. (a) 4. (c) 5. (a)
11. (b) 12. (a) 13. (b) 14. (b) 15. (a)
21. (a) 22. (b) 23. (d) 24. (b) 25. (¢)
31. (o) 32. (¢) 33. (o) 34, (d) 35. (o)
1. (¢)
1. Given, 8in 4 + sin B=sin C side
=atb=c 2. Ratio of angles of a triangle
(':Bysinelaw‘ﬂ=~m—3=m—n£=f(} AzBrC=1 23
a b c

Here, the sum of two sides of A4BC is equal
to the third side, but it is not possible

Because by triangle inequality. the sum
of the length of two sides of a triangle is

PROPERTIES OF TRIANGLE

A+B+C=180°
5 A=30° B=60°and C=90°
the ratio in sides according to sine rule

a:b:c=sinAd:sinB:sinC

. {a) Given,A+B+C=n

= A+B=n-C

= cos (4 + By=cos(n—C)
=¢os(d+B)=—cos C
=cos(d+B)+cosC=10

*---—



3. (a) According to sine rule,

a c
sind_ sinC
S .r:,s.i—rLA= 2.5in45°
242
= %Aaé:%:sinm“
s C=30°

4. (¢) Ina A4BC, we have

sind —cos B=cos C

b

= sinAd =cos B+cos C

A A
= 2sin—cos—
2 2

B+C‘) (B—CJ
* OS] ——
2 )

o A
= 2sin—-cos—
2 2

= 2cos[90° - i]-cos[ﬂ = C]
4 2 2

= 2cos(

[‘.‘A+B+C:]80“=-(

2o A
= 2sin—-cos—

A (B—C)
= Zsmi»cus

2

=A+C=B ..(3)
Also, 4+ C=180°-B .. (i1)
So, 180°~-B=8
= 2B =180°
- B=90°
5. (a)

b=2cm

60°
a=(1+/3) cm

Nowasa>=bh
& ZLA> LB
Now from Sine Rule,
sind  sin B
& o
sind _sin B

%32

B c

sin 75°  sin 45°
. 2
3+l b
220+\3) 22
=LHS =RHS.
6. (b) Consider any equilateral triangle:

From option (a),

c=h=gag= unit
3

Take value of p between 1 & 27.e., 5 (i)

s oaltr+plie _plp = “]2.-'3 s [1}2-’3 Al (1)2."3
=+ q=1=1=0

Take value of p greater than 2 i.e; 3.

soakir 4+ plis _ olip = (l)lﬂ + (1)"’3 (])Irﬁ
=1>0.

-. By considering all the options carefully;

we came to a conclusion that opton (5) is
correct.

7. (c) Given,

P
cos A +cosB+cos C= \Esmg =

Now, cos 4 +cos B+ cos C

= ZcosA+B-cosA—B+(1—2sin2£]
2 2 2
= ESin—C—'cos = +1—2si112£
2 2
{_‘_A+B:900_£)
2 2
el v B aed
= 1+ 2sin—| cos ~Sin—
2 2 2
\ C[ A-R A+B]
= 1+ 2sin—| cos - ——
21 2

e llan AL B
1+ 4sin—sin—sin—
2 2 2

=2 l+4sin£sin£sinﬁzﬁx£
2R 2

[From (i)]

= SR

= 4sin—sin—sin—=—-1

2 R e N D0 3

v ol oe Bt
= SIn—sin—sin— =~
F s

B] (B+C] [C+A]
cos cos
2 2

8. (d) cos(A =

= 005(90" - E]cos(90° = d] cos[90° — E]
2 2 2

sinisiﬂ—g-sin =
2 2 2 B

(A+B‘] [B’+C] [C+A] 1
COs o8 - |COS§ =
2 2R

9,

10.

(b) Statement-1

-+ ABC is an equilateral triangle.

L A=B=C=60°
LHS.=3tan(4+B)tan C

=3 tan 120 tan 60°

= 3(—3) (+f3)

=01

Hence statement (1) is incorrect.
Statement-2

ABC is a triangle such that 4 = 78° and
B =66°

S C=180— (78 + 66) = 180 — 144 = 36°

= ﬁ+C=E+36° =75
2 2

tan[g - C]< tan 4
= tan 75° < tan 78°
Hence statement (2) is correct,
Statement-3
In a triangle ABC
A+B+C=180°
A+B=180°-C
A+B 180°-C

Sl 3

A+B=900_£
2 2

tan(gﬂ-EJ
2

=cot— sy

] T ¢
-SIM— =C05—
3 2

We can see that statement (3) is not correct.
Hence only 2nd statement is correct.
(b) In triangle ABC.A+B+C=n
A+B+C =
o

= B2+ CR=nl2-Al2 ()

2 (B+C‘] : [rr AJ A
I. sin =sgin| ——— |=cos—
2 202 2

So, statement 1 is correct
2. Also, from (i),

i
Lan(B-‘_c):lauLE—-‘i):coti
o Al 2

So, statement 2 is also correct
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3. B+C=180°- A®
= sin(B + C) = sin(180° — 4)
= sin(B+ C)=sin A
So, 3 is not correct.

4, B+C=180°-4
= tan(B + C) = tan(180° - A)
= tan(B + C) = —tanA
So, 4 is not correct.

11. (b) Given,a—2b+c=10
=atc=2b = (1)

3)=(3)
Now, cot 2 2

. rs(s—a) s(s—c)
V(s—b)(s—) (s—a)(s=b)

5'2 8

=B D

8y aktbte
2s—-2b a+b+c—-2b

2b+b 3b .
= =—=3. F
Sr & 3 [From (i)]

sin® A+sin” B+sin’C _,

cos® A +cos® B +cos* C

Let us take 4 = 30°, B=60°, C=90°
sin® 30° + sin” 60° + sin” 90°

cos® 30° + cos® 60° + cos? 90°

12, (a) Given,

H

PSR 5
2+l+0 : 1
4 4
So, the given triangle is right-angled
triangle.
2
13. (b) InAABC,a=2,b=3 andsin4d = %
i inB
W haoes sin 4 _Sm
a b
2
2 izsmB
2 3
i 6
208 L snB=2-1
6 3 6
~B=Z,
2

14. (b) x, x -y, x + y are angles of a triangle.

Now, x +x~—y+x +y = (Sum of angles in
triangle = 180° = )
=3x=nx

=X

w|A

PROPERTIES OF TRIANGLE

15. (a) £ZBAC=u0, ZBOC=§

We know, from figure,
B=2a
.. cos B =cos 2a
B e tan” ot
" l+tan’a

16. (d) sin24 — sin2B — sin2C
. [2A+28} ! (23—23}
=2cos sin

2 2
~sin2(180° — 4 — B)

=2¢08 (4 + B) x sin (4 — B) + sin (24 + 2B)
= 2¢0s (A + B) sin (4 — B) + 2sin (4 + B)
cos (4 + B)
= 2 cos (4 + B) [sin (4 — B) +
sin (4 + B)]
=-2cos C [2sin 4 x cos B]
=~ 4sin 4 cos B cos C

17. (¢) Given the angles of a triangle ABC are
in the ratio 1: 2: 3
Let the angles of triangles be p° 2p°3p°®
L poH2p® + 3p° = 180°
= 6p° = 180° = p°*=30°
Hence the angles of triangles are 30°,60°
and 90°.
using sine rule we have

a b [4

sind snB snC
a:b:e: = ksinA: ksinB : ksinC
= ksin 30°; ksin60? ; ksin90°

::-k(-;—]:k(-‘g—) k()= 1:43:2

18. (d) Let us consider A4BC with 4, B and C
as its angles and a, b and c as its sides.
a b c

Then, — : :
sind sinB  sinC
Itis given that angles arein AP i.e., 4, B and
C are in AP.
=28=4+C
As we know that, 4 + B + C = 180"
= 3B=180°

= B=60°
Now, R =_—-b s
sind sinB  sinC
b sinB
= —=—
¢ sinC

It is given that bie=~3:2

19.

20.

21.

= sinbly = ﬁsin G

V2
3
b G 5 bove. I
S —==—*—=snC=—
ﬁ sinC' \./-2w
=0=45

Now, 4 + B+ C=180°
= 4 + 60"+ 45°=180°

=A4=75
(d) LetAB=¢c, AC=band BC=a
By Pythagoras theorem,
==t b ()
A
o b
B = c
LB d i)
AE B
B L S (i)
BC a

[from (ii) and (iii)] -
a® + b
ab

2
= tand + tanB =—
ab
(c) A diagram can be drawn as:
3

= tand + tanB =

from (i)

The sine rule is used in the A4BD as;
sin®
AB  AD

AD sinf = AB sinat

So, the first statement is correct.

The sine rule is used in the A4BD as:

i in{180—{o+0
We get: ‘S_i.ﬁ = .S_l_(._._(__))
AB BD
BD sinf = AB sin(0 + o)
So, the second statement is also correct.

We get:

{a) A diagram can be drawn as:
A B

EEEsEs———— A AT S




22.

Let us take ABCD, then we get:

- . P
coso = and sina =
T8
P tq :;lpz+qz

The sine rule is used in the AABD as:
AB _ BD
sin®  sin(0+a)

Then, we get:

Jp? +g*sin®

sinBcosa+cosOsina
Jp'+q°sin®
sinfxgq +Ic059xp
VP +q* P +d
[p2+q2)sin3
3 pcos 8+¢sin@

AB=

(b) The value we have are:
sinB = l = £
3 H

A right angle triangle can be drawn as:

A X B
The values we have are: P=1, H=3 and B
=X
Pythagoras Theorem is used: 32 = 12+ 22
=x2=8
=x=242

3
The value of cosec C= 2 \E

Then, the first statement is incorrect.

It is given that: bcosB = ccosC
The sine rule is applied here and we get:
sin4 _sinB sinC 1
TR i A
b=K sinB and ¢ = K sinC
2 sinB cosB = 2 sinC cosC
Now, assuming that; K =2
Then, we get: sin2B = sin2C
sin2B —sin2C =0
2cos(B + C)sin(B—-C) =0
Firstly, we will take:
cos(B+C)=0

(B+C)=90°

Then, we will take:
sin(B-C)=0

o

23.

25.

26.

(B-C)=0

B=C
Either A 1s right triangle or isosceles.
B=C=45
So, the second statement is correct.
(d) Itis giventhat: 4 =2Band b=c¢.
The sum of a triangle is:

(ii)

A+ B+ C=180°
2B+ B+ B=180°
48 = 180°
B =45°

A triangle will be formed with sides:
A=90° B=45%and C = 45°
So, the first statement is incorrect.
It is given that in a triangle; 4 = 40° and B
=65°
So, the value of C' = 75°
We know that: & = i = ol i
¢ ’sm€' §nYs’
It will become: sind40°cosec75°

So, the second statement is incorrect.

. (b) Let AB=m, AC=n and

BC=\)m2+n2+mn

Use cosine rule to find cos A
(¢) Given,a=10cm,c=4cm, £B=30" .

A

30°

- Area of triangle = %acsin(gﬁ} =10cm?
(d) sind = cosB + cosC

o A
= 2sin—cos—
2 2

: (B+CJ [B—C}
= 2s8in oS,
2 2
A A
= 2sin—cos—
2 2
B—C]
2
B—C‘]
2

. A
= Zsm—cos[
2

COSA = COS[
e e

:B_;C_?_ = A=B-C

=

CHES

wA+B+C=n = B=

b2 H

27.

28.

29.

30.

31.

(d) 2s=p=at+b+c
g= ys(s—a)s—=b)(s—c)

A1) &
(i)
sl
.. p(p—2a)tan 2

A
=(a+b+c)(a+b-l-c—:Za)tan[E]

=(a+b+tcla+b+c-2a)

2 (s—b)s—<c)
s(s—a)

(atb+eda+b+c—2a)

Js(s—a)s=b)(s—c)

s(s—a)

From equation (i) and (ii)
q
s(s—a)
(a) We know, cos3C =4 cos’C — 3 cosC

By cosine rule,

= 2% 2s—a)x

cosC

_a bt 423t -20 2

2ab 2x4x3 =£
3 :
cnsBC=4xr£1-] —S(El:i
L24 24 128
A
()
1
B C
V3

Given, AB + BC+ AC
i sinA+sinB+sian
3
= AB+ BC + AC= 2(sin A + sin B+ sin )
= AB+ 3 +1=2(3 k+ k+ AB(k))

(using sine rule)
= (AB+ 3 +)=2k(\3 +1+AB)

::-k=i

sin A2= k3 =60°
sin B = k= 30°
Hence, £C = 180° — 90° = 90°
sin C=kAB=>AB=2
Perimeter=2+ 3 +1=3+ .3
(c) Angle 4, B and C are 60°, 30° and 90°.

Hence, ABC is right angled triangle. Also,
the angles of a triangle are in 4P

6

Therefore, both statements are correct.

(¢) a*=b*+c>—2bccos A (1)
b2 =a*+c*—2ac cos B (i)
2=p*+a?—2bacos C .(1ii}

NDA CHAPTER-WISE PYQs
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On adding these 3 equations, we get

2be cos A + 2ac cos B+ 2ba cos C=a?+ B
+c* wIV)
On comparing the given equation with
equation (iv), we get

cos C=0= ZC=90°

V3

cosd = i = L4 =30°
and ZB = 60°
Hence, the given A is right angled A.

NoE) el
sind sinC

3

Area of A= labsixﬂlxh—:s\!q
2 2 2

33. (c)

woos P = % [Given]

@2n+4P +(2n+2) -(2n+6) 1

2x(2n+4)2n+2) 3
=n=8
34. (d) Lengthofthe smallestside=PO=2n+2
=2x8+2=18

35. (¢) If the angles 4, B and C of a triangle
ABC are in theratio 3 : 5 : 4.
. 3x+5x+4x=180°
= x=15°
o A=45° B=75°and C=60°

a b ¢

; =k
sin60°

sin45° sin 75°

k KB+ k3

a=—= b= e=

J2 g 2
bk (B+Dk k3
atb+ J2e = —+ 2"+
o R e
_ 2k+(B3+Dk+2k3
22
_ k(B +D 5y
2\2
k NERS! Bk
36. ~ b= | —lk,e= 222
S [zﬁ} o
a ﬁ, 2 (4”‘5}2,& Y
3 8
azci‘bz=4+2\’r3-,cz=é
8 8 8
4:4+ 23 :6
2:2+~J§:3

37. (¢) Given C = 60" Let us asume 4BC be an
equilateral triangle

L A=B=C=60°
1
_+_
.cosd+cosB o 2_[_1
(A—B] Bt
CO8| ——
2

38. (@) We know that in a right angled triangle
cos 2A + cos 2B + cos 2C =-1

B e &

39, (a) Let ABC be any acute angled triangle as

follow:
Statement 1 is correct as in first quadrant

cot 80° cot 60° cot 40°>0
(G B ) )

5]
B ol G

Also let’s take obtuse angled triangle
.. tan 30°, tan 120°. tan 30°.

1 1 1
S el
ﬁﬁx(ﬁ}ﬁj Tl
A

120°
30°

B C

Hence statement 11 is incorrect

PROPERTIES OF TRIANGLE
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